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Summary Elbow dislocations are the most frequently encountered dislocations after shoul-
der dislocations. In their vast majority these injuries involve only the joint and carry a good
prognosis. Close anatomic proximity to the joint of neurovascular structures put them at risk of
concomitant injury but this occurrence remains, actually very rare. The objective of this study
is to retrospectively analyze the results of nine cases of elbow dislocations with brachial artery
complications and to propose coherent therapeutic guidelines derived from this experience.
Materials and methods: From 1999 to 2004, 357 elbow dislocations were treated by the trau-
matology team at the Purpan University Hospital and 340 at the Rangueil University Hospital in
Toulouse, France. These two teaching institutions combined their series, contributing to seven
dislocations associated with a brachial artery partial rupture, resulting in ischemia. Between
2001 and 2006 at the Le Mans Regional Hospital Center, 138 dislocations of the elbow were
treated, and included two cases involving rupture of the brachial artery. In all these institu-
tions’ emergency departments, elbow dislocations were mainly treated on an outpatient basis:
closed reduction under ultra short-acting products general anesthesia, with stability evaluation
followed by cast immobilization. In the rare instances of ischemia, the artery was repaired in
concert with the vascular surgery team. All the nine cases had a similar treatment protocol and
were submitted to an identical outcome evaluation method. The patients were all males with
a mean age of 37.3 years (range, 18—58 years). The combined injury occurred at sports in two
cases, because of a fall in three cases and as a result of a trafﬁc accident in four cases. Ischemia
was complete in three cases (no radial or ulnar pulse and devascularized hand). In the six other
cases, the clinical presentation was subacute. An arteriogram was obtained in ﬁve cases after
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period of immobilization, appears crucial to the ﬁnal functional outcome, particularly in terms
of range of motion loss or residual ﬂexion contracture.
Level of evidence: Level IV. Therapeutic retrospective study.
© 2009 Published by Elsevier Masson SAS.
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lbow dislocations in the adult account for 25% of this
oint’s injuries, for an incidence of approximately six per
00,000, often affecting young adults involved in a sports
ccident [1,2]. This injury responds to orthopaedic reduc-
ion, brief immobilization, and active rehabilitation. The
rognosis is good other than a slight loss in joint range of
ovement [3—7]. Rare cases of recurring dislocation, insta-
ility, and/or substantial loss of range of movement have
ccurred in series reviewed over the long term or assessed
ith more rigorous criteria [8—11]. Current consensus rec-
mmends evaluating postreduction stability and repairing
he ruptured collateral ligament structure or structures
14].
The anatomic proximity of the periarticular neurovas-
ular structures makes concomitant lesions possible, with
he ulnar and radial epiphyses displaced backward ruptur-
ng or compressing the blood vessels and nerve trunks. The
requency of these associated lesions, particularly vascular
esions, is very low in the elbow compared to the knee [15].
he cases reported of dislocation with rupture of the elbow’s
ascular axis are admittedly numerous but most often are
ot multiple (Table 1).
The French-language literature only reports isolated case
tudies [17,35].
This article reports two hospital centers that retro-
pectively combined and analyzed their elbow dislocations
omplicated by brachial artery lesions, with the objective
p
s
a
cf assessing the results and proposing a coherent diagnostic
nd therapeutic procedure for this type of injury.
atients and method
e report an exclusively male population, whose mean
ge at the time of injury was 37.3 years (range, 18—58
ears). The left elbow was dislocated in seven cases,
he dominant limb in one case. Two patients had had a
ports-related injury (tackle in rugby or football) and three
ad fallen (stumbling during acute exogenosis, a fall from
ladder and a fall from a horse). Four patients were
nvolved in a motorcycle (two patients) or an automo-
ile (one patient) accident. Two of them presented other
njuries; one had multiple fractures and presented an ipsi-
ateral ﬂoating knee fracture of both diaphyseals and a
rist fracture, the other had multiple injuries and also
resented contralateral wrist and clavicle fractures, coma
rom subdural hematoma, and a thoracic contusion. Of the
ine patients, four had been in another hospital before
eing transferred and the ﬁve others had been admitted
irectly.
The dislocations were open in six cases, with the wound
entered in the elbow fold or in the medial epicondyle
egion. The dislocation was posterior in seven patients andJ.-E. Ayel et al.
reduction of the dislocation, conﬁrming the brachial axis disruption. Median and/or ulnar nerve
injury was suspected in six patients. Only ﬁve elbows remained stable after reduction allowing
plaster cast immobilization. In the other cases, dislocation recurrence or consequential residual
varus/valgus laxity required external ﬁxation or a cross-pinning ﬁxation. An autologous vein,
brachial artery bypass was performed in eight cases and an end-to-end anastomosis was carried
out in one case. Revascularization was reestablished between 4 and 19 h after injury (mean
10.5 h).
Results: All the patients were seen at a minimum of 2 years’ follow-up (mean of 4.3 years). On
the basis of Mayo Clinic score, the results were considered excellent in three cases, good in four
cases, and poor in two cases. No patients complained of elbow instability. The X-rays showed a
reduced elbow in all cases and heterotopic ossiﬁcations in three cases. No degenerative lesion
was observed at the longest follow-up.
Discussion: The incidence of a combined vascular injury with dislocation remains difﬁcult to
establish because the literature reports sporadic short series of clinical cases. The prevalence
of this association is estimated to be between 0.3 and 1.7% in hospitals. The vascular lesion
risk is probably related to the displacement extent and this later as a consequence of the
injury intensity. This context calls for a diagnostic warning signal of possibly associated vas-
cular involvement. Assessment of arterial vascularization should be systematic and mandatory
with any osteoarticular injury. The slightest vascular status clinical doubt after reducing any
dislocation presses for vascular patency work-up: echo-Doppler, angio-scan, arteriography. The
multi-parametric nature of these combined injuries explain why their sometimes disappointing
outcome remains dependent on the ability to deal with contradictory healing concerns: skin
condition, capsular, and ligaments damages, type of revascularization procedure used, joint
stability after closed reduction. This last parameter, being a substantial determinant for theosterolateral in two, involving both bones of the forearm
ymmetrically. The dislocations were pure in seven cases
nd associated with a fragmented epiphyseal fracture in two
ases: a fracture involving less than one-ﬁfth of the radial
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Table 1 Review of the recent literature reporting clinical cases of elbow dislocation with rupture of the brachial artery.
Author Year of publication Number of cases Open Partial ischemia
R. Kerin [16] 1969 1
D. Rignault and D. Moine [17] 1971 1
D. Louis et al. [18] 1974 4 (1 child) No 1/4
D. Mains and R. Freeark [19] 1975 1 No No
J. Sturm et al. [20] 1978 1 No No
K. Henning and D. Franke [21] 1980 1 No
K. Hofamann et al. [22] 1984 1 (child) No No
R. Grimer and S. Brooks [23] 1985 4 No
M. Rubens and P. Aulicino [24] 1986 1 Yes No
M. Goldman et al. [25] 1987 2 No No
A. Wilmshunt et al. [26] 1989 1 No
A. Howard et al. [27] 1991 1 No
W. Schaeffer and S. Voight [28] 1993 1 No
M. Manoual et al. [29] 1993 1 (child) No No
G. Slowik et al. [30] 1993 1 No No
M. Pearce [31] 1993 1
G. Seidman and P. Koerner [32] 1995 1 No Yes
P. Thomas and R. Noellert [33] 1995 1 No No
D. Kharrazi et al. [34] 1995 1
E. Baulot et al. [35] 1997 1 No No
H. Eijer et al. [36] 1998 1
A. Platz et al. [37] 1999 4 No No
P. Taub et al. [38] 1999 2 No No
C. Ferrera [39] 1999 1
P. Reinders et al. [40] 2001 1 No No
N. Squires and M. Tomaino [41] 2003 1 No Yes
D. Martin et al. [42] 2005 2 Yes 1/2 No
Figure 1 Patient 5. Fall from a height, posterior elbow dislocation of the right elbow (a). Arteriography (b) showing the disruption
of the brachial artery and revascularization via the collateral arteries. Intraoperative aspect of the rupture (c).
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Table 2 Epidemiological and clinical data on nine patients presenting elbow dislocation.
Patient Age (years) Circumstance Elbow Dislocation Open Multiple injuries Clinical ischemia
1 18 Motorcycle accident Left Posterolateral Yes Yes Partial
2 32 Fall Left Posterior No No Partial
3 29 Motorcycle accident Left Posterior Yes Yes Total
4 56 Motorcycle accident Left Posterior No No Partial
5 49 Fall Right Posterior No No Partial
6 40 Car accident Left Posterior Yes Total
7 19 Fall Right Posterior Yes Partial
8 35 Fall Left Posterior No Partial
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The ﬁrst six patients were treated at the Toulouse Purpan Univers
Hospital, and the last two at the Le Mans Hospital.
ead area in one case and a trochlear osteochondral fracture
n the other (Fig. 1a—c).
In three patients, ischemia was complete with no radial
r ulnar pulse. In the six others, the clinical picture was
ubacute: the radial pulse was absent, including after reduc-
ion, but the hand remained vascularized. An arteriograph
as done in ﬁve cases after reduction of the displacement.
his vascular exploration was not performed in four cases
ecause the clinical ischemic picture was clear and/or the
pen injury required surgical exploration. The ﬁve arteri-
graphs conﬁrmed the disruption of the brachial axis a mean
—6 cm above the elbow joint space and found the collateral
rtery network responsible for opaciﬁcation of the arteries
f the proximal third of the forearm in two cases out of
ve (Fig. 1). Involvement of the median and/or ulnar nerve
as suspected clinically in six patients experiencing partial
schemia and presenting hypesthesia in the corresponding
ngertips (Table 2).
After reduction, the elbow remained stable in ﬁve cases
n the functional position and was immobilized at 90◦ in a
ast at the end of the intervention, after the vascular repair.
s
r
m
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Table 3 Pre- and postoperative data.
Patient Arteriography Radiological
revascularization
Arterial
lesions
1 Yes Yes Rupture,
dissection
2 Yes No Rupture,
dissection
3 No Rupture
4 No Rupture
5 Yes No Rupture,
dissection
6 Yes Yes Section
7 Non Section
8 Yes No Section,
subintimal
9 No Section
The term ‘‘revascularization’’ indicates the arteriographic presence of
eral arteries. On the vascular repair row, the terms ‘‘saphenous’’ or ‘‘b
shunting.erior Yes Total
spital; patient 7 was treated at the Toulouse Rangueil University
n the three other cases, spontaneous recurrence of the
islocation or the presence of varus/valgus laxity required
lacing a humeroulnar external ﬁxation. In one of these
ases, instability after reduction was treated with an elbow
ross-pinning ﬁxation. The brachial artery was repaired via
he anteromedial approach with a cutaneous incision at the
lbow fold or an enlarging of the original wound. In eight
ases, exploration of the vascular pedicle showed complete
isruption of the brachial artery and vein above or at the
ame level as the aponeurotic expansion of the biceps; in
ne case, a subadventitial rupture was found. The ruptures
ere complete and extended over several centimeters of
he arterial wall, except in one case of clean rupture. A
rachial-antebrachial shunt was placed in eight cases using
great saphenous graft in six and the ipsilateral basilic vein
n two (Table 3).
In one patient, the rupture was closed with end-to-enduturing. In the six patients presenting paralysis, the explo-
ation demonstrated simple contusion of the ulnar and/or
edian nerve trunks with no possibility of continuity in ﬁve
ases and one case of median nerve section with 7 cm of
Stabilization Vascular
repair
Time until
revascularization (hours)
External
ﬁxation
Saphenous 4
External
ﬁxation
Saphenous 19
External
ﬁxation
Basilic 12
Cast Basilic 6
Cast Saphenous 10
Cast Saphenous 12
Cast Suturing 7
Cast Saphenous 12
Cast + pins Saphenous 6
an opaciﬁcation of the distal network by the periarticular collat-
asilar’’ indicate that the vascular procedure was reversed venous
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Table 4 Clinical results as evaluated by active range of movement and Morrey functional score [10].
Patient Flexion Extension deﬁciency Pronation/supination Pain Morrey score
1 110 60 90/90 Moderate 45
2 130 10 90/90 None 100
3 90 80 70/50 Moderate 25
4 120 10 90/90 Occasional 85
5 120 20 90/70 Occasional 80
6 120 20 90/70 Occasional 80
7 130 10 90/90 None 100
90/
90/
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s8 130 10
9 135 35
substance loss; the extremities were simply identiﬁed during
the initial care for secondary repair. The immediate blood
supply provided by the shunting or suturing was noted with
the appearance of a radial pulse. The arm was revascular-
ized between 4 and 19 h after injury (mean, 10.5 h). The
brachial vein was not repaired. No ligaments were sutured.
We performed fasciotomies on two patients. In the two
patients with multiple injuries, the associated peripheral
bone lesions were treated during the same operation.
In the patients treated with a cast as well as those
with external ﬁxation, immobilization of the arm lasted
2 months, followed by intense rehabilitation varying from
2 to 4 months. Complementary surgery was performed in
four patients: skin graft of the cutaneous opening for the
elbow and the fasciotomy for three patients and median
nerve graft for the other at the second month.
The Mayo Clinic score [10] was used to evaluate the
results. It is based on the sum of the items measuring pain
(45 points), active ﬂexion/extension range of movement (20
points), stability (10 points), and function (20 points). Based
on this score with a maximum of 100 points, the result was
deemed excellent if above 90 points, good between 89 and
y
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Figure 2 Patient 2 Posterior dislocation with rupture of the brac
ﬁxation system (b) allowing active mobility in the functional sector70 None 95
80 Occasional 80
5, moderate between 74 and 60, and poor if less than 60.
he low number of patients in this series precluded statisti-
al analysis.
esults
n the postoperative period, no infectious complication or
utaneous complication at the elbow or the ﬁxator pin zone
as observed. A few days after the external ﬁxator was
emoved, one patient fractured the humerus where the
roximal pins had been placed after a fall in the home: this
ondisplaced fracture was successfully treated orthopaed-
cally. The patient whose elbow had been secured by pins
ad one of the pins break and come out of the joint.
All the patients were called back and reviewed for this
tudy with a minimum follow-up of 2 years and a mean of 4.3
ears (Table 4). The mean functional score was 85.5 points
range, 25—100 points). The results were considered excel-
ent in three cases (Fig. 2), good in four cases, and poor
n two cases. Three patients were totally pain-free, four
resented occasional pain, and two moderate pain.
hial artery (a) immobilized using an articulated humeroulnar
(c). Excellent clinical result (d).
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None of the patients complained of elbow instability. The
ean active extension deﬁciency was 28.3◦ (range, 10—80◦);
our patients presented a slight 10◦ deﬁciency. The mean
ctive ﬂexion was 125◦ (range, 110—130◦); all the patients
ut one had active ﬂexion greater than 110◦. The prono-
upination range of motion was preserved in all patients.
he mean arc of motion was 100◦ (range, 40—140◦). When
he dislocation was closed, the mean active extension and
exion ranged from −12.5 and 126◦ and the score totaled 90
oints; when the dislocation was open, these mean values
ere −41◦, 125◦, and 74 points, respectively.
The radial pulse was lost symmetrically on the uninjured
ide in eight patients, all of whom reported having no vascu-
ar problems, including during exercise. In one patient, the
adial pulse could not be felt. An echo-Doppler showed sec-
ndary thrombosis of the shunt. This was the poorest result,
haracterized by substantial stiffness, with a 40◦ arc of
otion. Vascular repair consisted of reversed venous shunt
sing the ipsilateral basilic vein. The patient whose median
erve was sectioned and secondarily grafted presented dis-
al motor neurological sequelae, but satisfactory sensitivity
n the hand. In the other cases of trunk contusion, neuro-
ogical recuperation was nearly complete and only minimal
ysesthesia persisted. The X-rays showed that the elbow was
entered in all cases and heterotopic ossiﬁcations in three
ases. No degenerative lesion was observed at the longest
ollow-up.
iscussion
he frequency of vascular involvement associated with dis-
ocation remains difﬁcult to establish because the literature
nly reports short series of sporadic case studies from
raumatology teams. The patient groups are larger when
eported by teams of vascular surgeons: Endean et al. [43]
bserved eight arterial lesions out of 63 elbow dislocations,
or a 12.7% prevalence. Moneim and Garst [44] emphasized
he frequency of osseous lesions of the distal humerus that
ere responsible for arterial rupture. Sparks et al. [45]
ared for three artery lesions out of 634 elbow dislocations
0.47%) collected over 5 years. During the same period, the
requency of this association was 1% at Le Mans Hospital,
.3% at Rangueil Hospital, and 1.7% at Purpan Hospital. The
ifference between these two Toulouse area sites is proba-
ly related to patients with this type of lesion being oriented
o the hospital with a vascular surgery department.
Given the number of elbow dislocations encountered
n practice and the anatomy of this region, it is relatively
urprising that the number of associated vascular lesions
s not higher. The brachial artery is located at the medial
dge of the brachial biceps, relatively sheltered from direct
njury, then becomes more ventral with the median nerve,
rotected by the aponeurotic expansion, whose backward
otion during posterior dislocation may be responsible
or the rupture of the brachial artery upstream of its
ifurcation and the artery’s joint interposition, the source
f secondary thrombosis. The risk of vascular lesion is
robably related to how far the displacement extends,
tself secondary to the intensity of the injury’s energy;
his hypothesis could not be totally validated in this study
ecause, given that the ﬁrst X-ray does not precisely
e
b
m
lJ.-E. Ayel et al.
eﬂect the initial displacement, it is difﬁcult to assess. In
his series, six of the nine cases occurred within a known
igh-energy context (trafﬁc accident, fall from a height),
wo during a serious sports injury, and one after a fall at
ome. Six dislocations were open, which also argues in
avor of extensive initial high-energy displacement, with
he skin cover tearing from inside to outside.
The trauma context in which this lesional associ-
tion is found has been discussed by many authors
16,18,19,22,23,25,26,29,31,38,45]. The circumstances of
he dislocations should be a warning for possible associated
ascular involvement. Other anatomical notions can explain
he clinical details of this association of lesions, as is often
ointed out in the literature [43—46]. Ischemia was partial in
ix of nine cases in this series. Of the ﬁve arteriographs done,
he radial axis and the hand were revascularized by the
lood supply network in four cases. The collateral arterial
eriarticular network is particularly rich and constant even
f there are frequent anatomic variations [18,30,47]. From
he middle brachial artery, this network, running along the
lnar and radial side as well as the ventral and dorsal side,
oins the radial and ulnar arteries at the proximal part of
he forearm [48]. These collateral arteries are immediately
olicited when the main brachial axis is interrupted, explain-
ng the disruption of the main brachial axis and the partial
schemia at injury, with possible perception of a radial pulse.
he precariousness of this revascularization was stressed by
ouis et al. [18]: they experimentally showed that violent
yperextension that dislocates the elbow injures both the
rachial artery and its periarticular network.
Rupture of the brachial artery axis can pose a variety
f diagnostic problems. Arterial disruption can be as clin-
cally evident as the dislocation that produced it, with
he radial pulse absent and paleness of the hand. How-
ver, it can be less certain, even after the dislocation
s reduced, because of an incomplete thrombus [30] or
ecause of temporary replacement via the collateral arter-
es [23,36,45]. Assessing arterial vascularization should be
ystematic and mandatory with any osteoarticular injury.
rteriography, the reference examination after reduction
f dislocation, is required immediately at the least clinical
oubt [19,22,24,32,37,23,38], have emphasized the value
f echo-Doppler after reduction, just as reliable but less
nvasive. The angiography scan is simple to do when a tho-
acoabdominal lesion workup is indicated in a patient with
ultiple injuries. Concomitant involvement of the median
nd/or ulnar nerve is logical in view of their proximity to the
ascular axis [32,40]. At the clinical state and particularly
n cases of ischemia lasting several hours, their diagnosis
s difﬁcult because paralysis is possible following complete
ascular disruption. In case of emergency ischemia, the diag-
osis of nerve involvement is simpler on demonstration of a
ensory and/or motor deﬁciency in the neurological terri-
ory of the median or ulnar nerve. In this group of patients,
nly one patient had nerve injury related to trunk rupture; as
hown by their rapid and total recuperation. The others were
elated to ischemia and/or simple contusion. Intraoperative
xploration of the nerve trunks should be systematic.
Once it has been recognized, this lesion association can
e schematically summarized for the surgical team into two
ain tasks: reestablishing the arterial circulation and stabi-
izing the joint. The vascular repair can only be done on a
ne c
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reduced elbow in its functional position. Even if the simple
ligature of the brachial artery was recommended at times
because of the anastomotic replacement of the blood sup-
ply [23,30], the most logical course of action is urgent and
adapted repair of the artery trunk lesion. The arguments
are numerous and irrefutable: risk of secondary thrombo-
sis of the collateral arteries or compression by extensive
hematoma, ischemia on exercise, and intolerance to cold
[18—20,25,29,30,33,34,43,44,46]. As with dislocations of
the knee resulting in ischemia, persistence of distal vascu-
larization could lessen the urgency and allow one to defer
artery repair for a few hours [17,23]; this can allow the
patient to be transferred to a hospital skilled in managing
this type of traumatic and vascular emergency.
The arterial lesions observed come in several types:
complete or subadventitial rupture, incarceration, and
thrombosis [19,21,30,32,38]. Vascular repair is related to
observations of artery lesions: direct suturing in cases of
clean section and total integrity of the supra- and sub-
jacent artery walls [20,30,23,40] or most often reverse
shunting using the great saphenous vein [27,30,32,38]. Rig-
nault et al. [17] and Platz et al. [37] stressed that intimal
lesions might extend beyond the rupture in the arterial
contusions. Cutting into the healthy area is therefore nec-
essary to prevent the risk of secondary thrombosis: this
excludes the possibility of direct suturing, requiring a venous
graft. In addition, since vascular repair is done in ﬂex-
ion, the future tension on the artery trunk during elbow
extension must be planned. It is logical to harvest a graft
in another area because the deep brachial network often
undergoes injuries that are not repaired, thus requiring
preservation of the superﬁcial network linking the upper
arm and the lower arm. The great saphenous vein is an
ideal solution: its length is not limited, the caliber is cho-
sen to match the caliber of the brachial artery axis, and
it can be harvested concomitantly with the traumatolo-
gist’s work. Fasciotomies are necessary when compartment
syndrome is present, with severe tissue and vein injury,
and in some cases when ischemia has lasted more than
4 h [20,32,43]. In this series, the arterial lesions encoun-
tered involved several centimeters of contused or torn
vascular wall, and the eight shuntings and one direct sutur-
ing are in agreement with the series already published. A
single case underwent secondary thrombosis but was not
revised because the vascular team deemed a new procedure
involved too much risk, particularly since the blood supply
was ensured. However, this case showed the worst result of
the series.
Management of joint injury outside of the urgency of
reducing the dislocation continues to be debated in the lit-
erature, particularly how to immobilize the arm and the
need for ligament repair. The requirement for meticulous
double suturing of the venous shunt calls for total stability
of the reduction during this operative period and postop-
eratively to allow healing and ‘‘arterial transformation’’.
This stability can be spontaneous as soon as reduction is
achieved and permanent with the elbow ﬂexed at a right
angle [23,29,30,43]. Humeroulnar ﬁxation using an exter-
nal ﬁxation system is recommended by Reynders et al. [40],
providing maximum security for stability and easy vascular
access as well as facilitating local care, in particular after
fasciotomies.
f
c
b
p
aases 349
Elbow dislocations occur upon a fall on the hand with
he elbow in extension or in slight ﬂexion. Two lesional
echanisms have been described: hyperextension is respon-
ible for rupture at the capsule-muscle level, whereas the
ssociation of valgus, supination, and axial compression
tress the source of circumferential sequential lesions that
xtend from the lateral ligament complex toward the medial
igament complex [2,9—12]. Contrary to what occurs in
hildren [49,50], the lesions essentially involve the cap-
ule and ligaments, sometimes with osteochondral fractures
two cases in this series), equivalent to transient lesions in
houlder dislocations. Currently, the recommended course
f action for simple elbow dislocation once reduced is
o test its varus/valgus stability and its susceptibility to
ecurrence in the last degrees of extension; only torn
igament structures generating reductional instability are
epaired [12,14,13,8—11]. However, in cases of closed or
pen dislocation and when the vascular axis is reestablished,
oncomitant ligament repair can be discussed because the
nteromedial approach of the pedicle gives access at least
o the ulnar capsule and ligaments. The literature does not
efer to this course of action. For all authors, therefore, as in
ur practice, elbow stability after reduction was the deter-
ining factor in orthopaedic management and did not differ
rom the management of simple dislocations other than the
uration of joint immobilization. This last point provides
probable explanation for the frequency and severity of
he ﬂessum sequelae observed in this series, a criterion
hat clearly compromises most of the results. The long-term
rogression, difﬁcult to evaluate because most series are
eported with a short follow-up period and are assessed only
artially, argues in favor of this strategy: the clinical result
s most often favorable at the medium term for closed dis-
ocations, other than residual stiffness for the most part
n extension [17,18,20,22,23,29,30,32,35,40]. In addition,
latz et al. [37] have reported the severity of the neurologi-
al sequelae in the ﬁnal result, with the extension deﬁciency
nally having little objective functional consequence. In
his series, an open dislocation unfavorably inﬂuenced the
bjective and subjective results, probably because of asso-
iated lesions, as reported by Kerin [16] and Louis et al.
18].
The analysis of our results and those reported in the
iterature encourages us to propose a course of action very
lose to what is taken in cases of knee dislocation com-
licated by ischemia [15]. Patient management should be
eliberated, synchronized, and simultaneous between the
ascular surgeon and the traumatologist. In cases of open
islocation, the therapeutic plan is classical: the elbow is
educed then prepared and explored by the traumatologist
ssisted by the vascular surgeon to conﬁrm the diagnosis
nd assess the lesions. Fixation immobilization is the best
ption: while it is being put in place, the vascular surgeon
arvests the saphenous vein. With the elbow ﬁxated at 90◦
nd stable, shunting can be safely performed. Repair of the
lnar ligament complex by direct suturing or intraosseous
nchor pin can be done ﬁrst [9—11]. The antebrachial
asciotomy incisions should be made in cases of late revas-
ularization or complete ischemia of the forearm that has
een severely contused. In cases of closed dislocation with
atent ischemia, the stability of the reduction is evaluated
fter reduction. The elbow is judged to be stable if the
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islocation only occurs in the last degrees of extension;
hunting is performed with the elbow reduced and in 90◦
exion. A traumatologist is indispensable for both testing
tability and choosing the type of postoperative immobi-
ization. It could also be useful to surgically ﬁxate or repair
he medial ligaments torn before vascular continuity was
estored. Nearly spontaneous recurrence of the dislocation
nd particularly gaping of the humeroradioulnar joint space
n the X-ray resulting from ligament rupture indicates
nstability. Reduction of the joint space should be rigorous,
ith symmetrical joint space reestablishing a normal length
f the lateral ligament structures. This is done on both
ompartments and is adapted to the lesions encountered:
igament suturing or better yet transosseous reinsertion.
hese therapeutic suggestions should be validated by other
eams and their efﬁcacy proven in upcoming clinical cases.
onclusion
lbow dislocations are frequent and benign injuries pro-
ided that there is adapted and coherent management.
heir association with an arterial lesion is very rare, but
hould be systematically sought before and after reduction.
he abundance of the periarticular network accounts for the
ossibilities of blood supply and partial ischemia, which can
llow delaying the diagnosis. At the least doubt, arteriog-
aphy should be used to detail the lesion and its location.
rgent reduction of the dislocation is the ﬁrst act, which
equires stabilizing the elbow with the usual maneuvers. The
lood vessels are repaired by venous shunting of the artery in
he healthy zone. The association of more complex lesions
open injuries, neurological lesions) demonstrates greater
raumatic energy, making the diagnosis more obvious but
aving a clear effect on the functional result.
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